AMENDMENTS TO THE CLAIMS 



This listing of the claims will replace all prior versions thereof. 

1. (Currently Amended) A method for process monitoring, comprising: 

; < > i i_ earn rg i c] - d a b >. Is mpj n en« u 

m'v ig domain ol t ond a i that is formed oves an at least p,mi<ilh 

conductive tlrst.to 

the second layer having contact openings therein and the pre-charg in g being in a vicinity 
of at least some of the contact openings; 

directing « the beam of charged particles ® towards » the sample havmg - a fif s t 
Iay e f4bat4s - a t d ea £ t- pa * 4al j y ^ ^ ^ ^ 

aRd - 4av4 - ng co r v^ et- open>n g &4hereirv,-arid (ii) along a beam axis that is oriented at a tilt 
angle from a normal to a surface of the sample., the tilt angle being greater than an 
arctangent of an aspect ratio of the contact openings, said aspect ratio being a ratio of a 
depth to a diameter of an individual one of the contact openings, so as to irradiate side 
walls of one or more of the contact openings , but not botto ms thereof in each of a 
plurality of locations distributed over at least a region of the sample; 

creating, from measurements of (i ) a specimen current flowing through the first 
layer in response to irradiation of the side wails of the one or more of the contact 
openings at each of the plurality of locations and (ii) a secondary electron current emitted 
from the sample responsive to the beam of charged particles, a map ofat least the region 
of the sample indicating the specimen current measured in response to the irradiation at 
the plurality of the locations; and 

classifying, using the map of the specimen current, anomalies in a process used to 
create the contact openings. 

2, (Previously Presented) The method according to claim 1, wherein creating the map 
comprises mapping the secondary electron current together with the specimen current. 
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3. (Cancelled) 

4. (Previously Presented) The method according to claim I, wherein classifying 
anomalies comprises assessing, based on the map, at. least one of a characteristic depth 
and a characteristic width of the contact openings at each of the plurality of locations. 

5. (Previously Presented) The method according to claim I , wherein classifying 
anomalies comprises assessing, based on the map, non-uniformities in the process used to 
create the contact openi ngs. 

6. (Original) The method according to claim 5, wherein assessing the non-uniformities 
comprises assessing variations over the region of the sample. 

7. (Original) The method according to claim 5, wherein assessing the non-uniformities 
comprises assessing variations between different, first and second samples. 

8. (Previously Presented) The method according to claim 5, and comprising applying 
corrective action to the process responsively to classifying the anomalies. 

9. (Previously Presented) The method according to claim f wherein classifying 
anomalies comprises assessing, based on the map, an alignment between the contact 
openings in the second layer and a structure in the first layer. 

10. (Original) The method according to claim 1, wherein the sample comprises a 
semi conductor wafer . 

1 1 . (Origi nal) The method according to claim 10, wherein at least some of the locations 
are located on different dies of the wafer. 
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1 2. (Original) The method according to claim 1 , wherein directing the beam of charged 
particles comprises selecting the locations to irradiate such that the one or more of the 
contact openings in each location among the plurality of locations are characteristic of the 
contact openings in a respective area of the location. 

13. (Original) The method according to claim 1, wherein at least one of the contact 
openings is a contact hole. 

14. (Origi nal) The method according to claim L wherein at least one of the contact 
openings is a trench. 

15. (Cancelled) 

16. (Previously Presented) The method according to claim L wherein classifying 
anomalies comprises assessing, based on the map, whether a contaminant residue is 
present within the contact openings, 

1.7. (Cancelled) 

1 8. (Currently Amended) Apparatus for testing a sample comprising: 

a particle beam source adapted to direct a beam of charged particles towards a 
> ini| ie.ai i tevg i icgaii ye charging domain.of a.s< eond > rhatjs !•/•• neck . 
an at l east partially conductive first layer of the sample thereby to pre-charge the second 
[as ' t ( nij ie sect [aver j ng con 'pening ei ; n and the { 
charging being in a vicinity of at least some of the contact openings, and to thereafter 
direct a the beam of charged parti el es & towards » the samp] e ha ving - a -ftrs t-t ay e r that is 
at l e ast partly conductiv e and a second layer formed ov e r the first lay e r and having 
e^a^pe«i«g»#»efei%~ajy~^«) along a beam axis that is oriented at. a tilt angle from a 
normal to a surface of the sample, the tiit angle being greater than an arctangent of an 



v\t\i k, 1 - MM ■ K \}\) 



-4- 



4i;iM63j 7-0fVi5MM2 



aspect ratio of the contact openings, said aspect ratio being a ratio of a depth to a 
diameter of an individual one of the contact openings, so as to irradiate side, walls, of one 
or more of the contact, openings, but not bott< is thereof in each of a plurality of 
locations distributed over at least a region of the sample; aj^gle - fi - 'ea ^ -a-He t ro a i- t e - a-stirfe ee 
ofthe -s ampl e v 

a current measuring device adapted to measure a specimen current flowi ng 
through the first layer in response to irradiation of the side walls of the one or more of the 
contact openings at each of the plurality of locations; 

a secondary electron detector adapted to measure a secondary electron current 
emitted from the sample responsive to the beam of charged particles; 

a controller adapted to create, from measurements of the specimen current and 
the secondary electron current, a map of at least the region of the sample indicating the 
specimen current measured in response to the irradiation at the plurality of locations; and 

a workstation adapted to permit classification, using the map of the specimen 
current, of anomalies in a process used to create the contact, openings. 

19 - 20. (Cancelled) 

21. (Original) The apparatus according to claim IS, wherein the map is indicative of at 
least one of a characteristic depth and a characteristic width of the contact openings at 
each of the plurality of locations. 

22. (Original) The apparatus according to claim 18, wherein the map is indicative of 
non-uniformities in a process used to create the contact openings. 

23. (Original) The apparatus according to claim 22, wherein the non-uniformities 
comprise variations over the region of the sample. 
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24. {'Original) The apparatus according to claim 22, wherein the non-uniformities 
comprise variations between different, fust and second samples. 

25. (Previously Presented) The apparatus according to claim 22, wherein the controller is 
adapted to apply corrective action to the process responsively to classification of the 
anomalies. 

26. (Original) The apparatus according to claim 18, wherein the map is indicative of an 
alignment between the contact openings in the second layer and a structure in the first 
layer. 

27. (Original) The apparatus according to claim 18, wherein the sample comprises a 
semiconductor water. 

28. (Original ) The apparatus according to claim 27, wherein at least some of the 
locations are located on different dies of the wafer. 

29. (Original) The apparatus according to claim 18, wherein the locations to be irradiated 
are selected such that the one or more of the contact openings in each location among the 
plurality of locations are characteristic of the contact openings in a respecti ve area of the 
location. 

30. (Original) The apparatus according to claim 18, wherein at least one of the contact 
openings is a contact hole. 

31. (Original) The apparatus according to claim 18, wherein at least one of the contact 
openings is a trench. 

32. (Cancelled) 
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33. (Original) The apparatus according to claim 18, wherein the controller is adapted to 
assess, based on the specimen current, whether a contaminant residue is present within 
the contact openings. 

34 - 38. (Cancelled) 
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